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2225073 



"IMPROVEMENTS IN CONNECTING THREADED PIPE 
SECTIONS TO FORM A TUBULAR JOINT" 



This invention relates to the field of tubular 
connections and methods for connecting tubular members, 
particularly (but not exclusively) for oilfield 
connections of tapered threaded pin and box members. 

Pipe sections used in oil fields (for example long 
sections of well casing or tubing) usually have a 
tapered, exteriorly-threaded male end called a pin 
member. Such pin members are threaded into couplings, 
collars or integral female pipe sections, their threaded 
ends being called a box member. These box members have an 
interiorly-threaded tapered thread corresponding to their 
respective pin members. 

A domincint type of connection for these joints is the 
American Petroleum Institute ("API") threaded and coupled 
connection that achieves its assembly without torque 
shoulders. These tapered connections provide increasing 
bearing stresses to provide the seal between the pin 
member and box member with increasing engagement produced 
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by rotational torque. It is well known in the petroleum 
industry that the performance of an API connection is 
highly dependent on the make-up assembly (engagement) 
condition of the joint, and therefore it is important to 
5 determine if the joint is made-up properly. Assembly 
conditions include friction-related factors such as thread 
dope, plating type and thickness, surface finishes, 
eccentricity, ovality, impurities (dirt or rust) and 
external factors such as stab alignment and wind loading 

10 that occur at the well site. 

Several types of methods have been used to monitor 
and control make-up of oilfield tubular connections. One 
type of method is the "torque-only" method based upon the 
read-out of a load cell attached to the joint or power 

15 make-up tongs and calibrated for torque. This method has 
limitations because it does not provide enough information 
to distinguish quality control problems such as 
out-of- tolerance threads, cross-threading, or galling. 
A second method, "torque-turn", requires 

20 sophisticated electronics including a computer and sensors 
to monitor both the torque and turns which add to 
operational costs and delay the running time of the pipe 
sections. The "torque-turn" method is extremely sensitive 
to a reference torque which is a relatively low value, 

25 typically 10 percent of the minimxim torque. This torque 
is sometimes determined by API torque recommendations. 
After this reference torque is reached, a predetermined 
number of turns are counted in the make-up of the tubular 
connection. If a false reference torque occurs to 

30 activate the turn counter because of one of the above 

described quality control problems or assembly conditions, 
an improper joint make-up will result. An example of 
"torque-turn" monitoring is described in U.S. Patent 
3,368,396 to Van Burkleo et al. isused February 13, 1968. 

35 A third method is where the torque imposed on premium 

thread connections between tubular joints is monitored and 
plotted as a function of time rather than the number of 
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turns. In this manner, the torque at which shoulder by 
metal-to-metal sealing contact is achieved during make-up 
of the connection can be detected. Further, torque 
response of the connection after shoulder may be 
monitored. An example of this kind of "torque-time" 
monitoring is described in U.S. Patent No. 4,738,145 to 
Vincent et al. issued April 19, 1988. 

Neither the torque-only, torque-turn nor the 
torque-time methods address the issue of allowing the 
operator to determine the amount of pin member axial 
engagement or positioning into the box member upon make-up 
of the joint. This is important in determining the amount 
of radial thread interference and whether the ends of the 
members have undesirably "butted" together, thereby 
restricting the bore of the pipe sections or whether there 
is sufficient thread engagement to withstand subsequent 
pressure and tensile loading. 

U.S. Patent No. 4,127,927 to Hauk et al. issued 
December 5, 1978 discloses a fourth method that uses a 
combination of torque ranges and axial positioning to 
determine proper joint make-up. In the axial relative 
positioning of the pipe sections, a hand tight plane is 
used as a reference for determining the position of a mark 
or marks on the pipe section ( s) . When in the hand tight 
engagement, the threads have been interengaged to a point 
where they are in intimate contact but without 
deformation, preferably reached between 25 to 50 foot 
pounds (33.4 to 67.8 Nms) . Experience has shown that 
these relatively low reference torques result in 
significant variations, even on virtually identical connection 
specimens . 

Hauk '927 discloses a complicated and expensive 
apparatus, preferably used at the wellsite, that gauges 
this hand tight plane reference on each individual pin 
member and then marks each pin member a desired distance 
from the predetermined hand tight plane. The desired 
distance from the hand tight plane is determined 
empirically by making up numerous joints of each type. 
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grade and size of pipe. Because of the variables found in 
the manufacturing tolerances in tubular connections each 
tubular joint could have a different hand tight plane 
reference and therefore a different position on the pipe 
5 section for the mark. As is now apparent, Hauk's method 
requires a time cons\iming analysis for the marking of each 
pin mecber prior to the initial running of the string of 
pipe sections . 

Additionally, the Hauk method uses standardized 
10 make-up torques established by the API for each size, 
weight and grade of casing and tubing. (Hauk, column 1, 
lines 43-46; colvunn 12, lines 45-57; column 13, lines 
35-42. ) 

Hauk method (as disclosed in column 14, line 26 to 

15 column 15, line 16) teaches torguing a collar upon the pin 
member until the measured API torque reaches a preselected 
value. The collar end is then examined for registry with 
a painted-on line. This paihted-on line is applied by 
reference to the gage (hand tight plane). The torque 

20 range is 75 to 1.25 times (x) the API optimum torque for 
the size, weight and grade of pipe. (Hauk column 14, 
lines 9-14.) In Hauk both torque and degree of engagement 
are monitored; torque by means of a torque gage and 
position by means of the gage-referenced mark. 

25 Even while using these above methods for making up 

joints, the industry still suffers problems when forming 
the joints. These problems include the influent and 
effluent leakage because of lack of good sealing in 
improperly made-up joints. 

30 There has been a long- felt need in the industry for a 

simplified method of determining in the field the 
propriety of joint make-up visually, thereby avoiding the 
need for complex instrumentation such as used in the 
"torque-turn" or "torque-time" methods or the need to 

35 calibrate each individual pin member for proper joint 
make-up as in the Hauk method. 
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It would greatly simplify field operations in terms 
of time and economy if a method of determining proper 
joint make-up could be devised which permitted the 
standardizing of the marking or registering on a pipe 
section for a certain type, size, weight and grade of pipe 
sections, thereby eliminating the undesirable hand tight 
plane reference and the highly variable reference torque, 
in combination with an empirically determined torque range 
for a certain type, size, weight and grade of pipe 
sections to achieve a proper joint make-up. 

According to the invention there is provided a method 
of connecting threaded pipe sections to form a tubular 
joint having proper sealing positioning at proper make-up 
torque, the method comprising the steps of: 

- marking a first pipe section including a 
threaded pin member having a face at its end, so 
as to provide a registry mark of a prescribed 
axial width at a predetermined position on .the 
first pipe section measured a distance from the 
end of the pin member, said predetermined 
position being uniform for any pin member of 
similar size, grade, weight and thread form, the 
distance being determined for a pin member of a 
particular size, grade, weight and thread form 
prior to make-up of the joint; 

- screwing together, under an applied make-up 
torque, the pin member of the first pipe section 
and a corresponding threaded box member of a 
second pipe section to form a made-up tubular 
joint, said box member having a face at its end; 
and 
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observing that the made-up tubular joint is 
acceptable when (1) the face of the end of the 
box member is axially located within the axial 
width of the registry mark on the first pipe 
section, and (2) the final make-up torque is 
within an empirically determined range spanning 
a minimum and a maximum value; or 

rejecting the tubular joint when either (1) the 
face of the end of the box member moves past the 
registry work on the first pipe section at said 
minimum torque value or (2) the face of the end 
of the box member does not move within the 
registry mark when said maximum torque value is 
applied to the joint. 
Briefly, the improved method disclosed herein of 
connecting threaded pipe sections results in the tubular 
joint having proper sealing positioning at proper make-up 
torque. This improved connection comprises a first pipe 
section having a registry mark of a prescribed width at a 
predetermined position window on the first section 
measured a distance from the end of the pin member. This 
predetermined position window is the same for all pin 
members of a similar size, grade, weight, and thread type 
(or form) and therefore 'the marks can be applied with a 
simple template prior to the make-up of the joint. The 
position window is principally determined from finite 
element analysis. 

The pin member and box member of a second pipe 
section are then threaded or screwed (helically rotated) 
together up to a minimum or an empirically predetermined 
torque range. This torque range is predetermined by 
testing and/ or finite element analysis of representative 
joints of a certain thread type, size, weight, and grade 
of pipe section. If required, the torque range is 
adjusted by empirically determined friction factors. 
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If upon make-up, the joint is visually inspected on 
the rig floor to be within the proper position and within 
the proper torque range, the joint is acceptable. 

The invention will be more readily understood by 

referring, by way of example, to the drawings which are 

appended hereto and wherein like numerals indicate like 
parts and wherein: 

Fig. 1 illustrates a made-up coupling and two pin 
members shown in partial section view which shows . the 
proper positioning of the respective markings on both pin 
members relative to the coupling; 

Fig. 2 illustrates a perspective view of a template 
for use in a preferred way of performing the present 
invention; 

Fig. 3 illustrates the template of Fig. 2 positioned 
relative to a pin member to mark the joint; 

Fig. 4 illustrates a made-up integral joint shown in 
partial section view to show the proper positioning of the 
marking on the pin member relative to a box member end; 
and 

Fig. 5 shows a view similar to Fig. 4 where the pin 
member is not properly positioned relative to the box 
member ends shown in solid lines or in phantom view. 

A tubular joint T is shown in detail in Figs, l, 4 
and 5 and will be discussed in detail below. The method 
to be disclosed herein can be used with tubing or casing. 
It is to be understood that the joint can be used with a 
coupling, collar or conventional box member as illustrated 
in the figures. 

The method to be disclosed herein is advantageously 
used with a tapered threaded and coupled connection that 
achieves its connection without internal, external or mid- 
section torque shoulders or without special threading such 
as the wedge thread manufactured by the Hydril Company of 
Houston, Texas. This tapered connection, as shown in 
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Figs. 1, 4 and 5, achieves its desired sealing at proper 
axial positioning at proper make-up torque. 

A first pipe section lOA includes an externally 
threaded pin member 12 having a face 14 at its end. The 
5 first pipe section lOA is provided with a registry mark or 
window 16 at a predetermined position on the exterior 
surface of the section lOA, as will be discussed below in 
detail. This position for the mark 16, preferably a 
painted band with sharp contrast to the pipe background, 

10 would be uniform for all pin members of a similar size, 
grade, weight, and thread type. A second pipe section or 
coupling 18 with length N^^ includes two corresponding 
threaded box members 20A and 20B having respective faces 
22A and 22B at their ends, as shown in Fig. 1. The 

15 improved method includes continuously screwing (or 

helically rotating) the pin member 12 and the box member 
20A of pipe coupling 18 together up to a minimum of an 
empirically .and/or analytically pre-determined torque 
range . 

20 The txibular joint is then observed and if the face 

22A of the box member 20A is properly positioned relative 
to the registry mark 16 on the pipe section lOA, the joint 
is acceptable and make-up is terminated. If the face 22A 
has not reached the edge 24 of registry mark 16, the 

25 torque is increased until either the face 22A progresses 
into the band (between edges 24 and 26) of the mark 16 or 
until maximum torque occurs. If the face 22A enters the 
band of the mark 16 at a torque between the empirically 
and/or analytically determined minimum and maximum defined 

30 torque values, the joint connection is acceptable. 

The other pipe section lOB in coupling 18 is in like 
fashion properly connected to its box member 2 OB. Also, 
the integral joint connections of Figs. 4 and 5, having 
like numerals indicating similar parts and shown with a 

35 prime indicator, . are similarly connected with this novel 
method . 



As shown in Fig. 5, if the face 22' (as shown in 
solid lines) does not reach the edge 24' of the mark 16' 
when the maximum torque is achieved, the joint is 
rejected. Also, as shown in Fig. 5, if the face 22' (as 
shown in dashed lines) has progressed past the edge 26' 
prior to minimum torque being reached, then the make-up is 
terminated and the connection is rejected. 

As can be seen by the above description, this is a 
very simple and low cost method of ensuring proper make-up 
of connections while eliminating the problems of the past. 
A significant advantage to the method is that the registry 
markings allow the operator to visually determine the 
amount of pin member engagement into the coupling or box 
member- Furthermore, there is no dependence on relatively 
low and highly variable reference torque values. 

Another important distinction of this method is 
noting that the pipeyard or laboratory "buck on" torque 
may be different from the rig floor make-up torque. The 
"buck-on" machine grips both the pipe sections outside 
surfaces and effectively makes the box member stiffer, 
typically resulting in higher torque than the rig floor 
make-up (often referred to as floating or free make-up) 
where only the pin member pipe sections are gripped. 
Although these two torque operations require different 
torque values, the registry marks remain identical because 
the needed threaded axial engagement remains the same. 
Therefore, the thread torque values can be prescribed for 
specific torque operation. In practice, this has usually 
only affected the above discu.ssed minimum torque values. 

POSITIONING OF RE GISTRY MAPTC 

A distinction between the method disclosed herein and 
the prior art is that the make-up position is principally 
determined from finite element analysis (FEA) and then 
confirmed through experimentation. 

As previously discussed, the registry mark 16 is 
preferably painted on the pipe section lo. As shown in 
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Figs. 1 and 5, the edges 24 and 26 of mark 16 are 
determined by calculating the below equations for and 

^2- 

Di = L4 + Ci 
D2 = (Nl/2) - C2 

L4 = API or manufacturer's thread length 

runout 



N 



L 



API or manufacturer's coupling length 



sealing constant usually determined by 
FEA (finite element analysis) bearing 
contact pressures being greater than 
internal fluid pressure 
C2 = deformation constant usually determined 
from FEA stress results and/or empirical 
tests for galling limit 
These equations solved for D^^ and D2 provide the 
width of the registry mark 16 that would be exactly the 
same for a given order of pipe (size, weight, thread type 
and grade ) . 

The dimensions D^^ and are therefore determined by 
a combination of stress calculations, connection geometry, 
and finite element analysis to generate sufficient bearing 
pressure to resist leakage while providing sufficient 
engagement to prevent jump-out and to induce a prescribed 
stress or strain limit. 

More particularly, is, as shown in Figs. 1 and 5,. 
the length of the thread runout of the pin member 12. H^, 
as shown in Fig. 1, is the API or manufacturer's coupling 
length. as shown in Fig. 5, is measured as shown 

for a conventional (integral) box member. The two 
constants, C^^ and C^, for sealing and deformation, 
respectively, are also determined for a given order of 

pipe* . . 

C is determined by using advanced nonlinear finite 

element analysis (FEA) modeling of the connection. The 

FEA quantifies the bearing contact pressures between the 

thread forms of the pin and box members. Successively 

increasing axial positions are modeled until a sufficient 
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bearing contact pressure (even under tensile loading) is 
identified. The key assumption is that the bearing 
contact pressure determined from the FEA model must be 
greater than the internal (or external) fluid pressure 
that is to be sealed against. The effects of partial 
pressure penetration into the thread helix are included in 
the model. C^^ is then verified by full-scale testing. 
C^, therefore, is used to define the minimum axial 
engagement, and thus the beginning of the position window. 

is determined by a combination of advanced 
nonlinear FEA modeling of the connection and 
experimentation. The FEA model is used to determine the 
stress and strain states in the connection for a given 
axial position. If the stress and strain states are too 
high, in relation to the material yield strength and yield 
strain, is increased until a satisfactory stress-strain 
state (i.e. limit) is identified by the FEA model. This 
value is then verified by full-scale .testing. However, 
the full-scale torque testing is also used to establish 
the galling limit of the connection, that is, the point of 
engagement where thread seizure and tearing occurs. The 
lesser amount of axial engagement (or larger value of C2 ) 
as determined from the two limits is used to define the 
maximum axial engagement, and thus the end of the position 
window, in most cases, for API connections, will be 
equal to the length of one thread pitch which has been 
found to provide a sufficient buffer against over make-up 
and interference with a subsequent pin being engaged from 
the other side of the coupling. 

Nonlinear finite element analysis for threaded 
connections using a version of the ABAQUS general-purpose 
finite element program is a key tool used to determine the 
position ranges. See ABAQUS User's Manual, Version 
4-6-58, Hibbitt, Karlsson, and Sorensen, Inc. Providence, 
Rhode Island, May 1984. The ABAQUS general purpose finite 
element computer program is commercially available to the 
public. 
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There are three nonlinear phenomena that must be 
modeled to analyze the performance of threaded connections 
accurately. These are 1) material constitutive behavior 
(plasticity), 2) finite deformation geometry, and 
3) surface contact between the pin member and coupling or 
box member threads. 

An important assumption used in the seal ability 
analysis is that thread compound seals the helical paths 
formed by crest-to-root clearainces at make-up and will 
continue to seal under loading provided that the 
crest-to-root clearance volume does not increase 
significantly. 

The sealability of a connection can be improved by 
determining the amount of make-up that generates 
sufficient thread flank contact stresses to prevent the 
initiation of pressurized fluid penetration into the 
thread form even under subsequently applied loads. 

In defining the word "mark" or "marking", etc., as 
used in the appended claims, it is intended that they 
include not only painting, stencil, die stamp or inking 
onto the pipe, but also other types of indicia. Thus, for 
example, a strip of tape - when adhesively applied to a 
pipe is a "mark" in the present sense. Also, scratches, 
grooves, scribes, etc. ara "marks". The mark need not be 
visible to the eye, so long as it may be sensed at the 
well site by appropriate apparatus. The "mark" may be 
magnetic, radioactive, or whatever is desirable. It is to 
be understood that the mark, though illustrated as 
continuous, may be and preferably is a dashed mark. 

Also it should be understood that the second pipe 
section as defined in the claims could include a 
previously joined first and second pipe section as is 
inherent in the running of the pipe sections in the 
drilling and workover operations. 
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^EMPLATE 

Advantageously, a simple template 28, as shown in 
Figs. 2 and 3, can be used to mark a given order (sa.T.e 
thread type, size, weight and grade) of pipe. The 
template 28 includes a rigid, preferably steel, plate 30 
attached perpendicular to a piece of curved stainless 
steel sheet metal 32, preferably 19 gage, having an inner 
surface configuration 34 corresponding to the outer 
surface of the first pipe section 10, as best shown in 
Fig. 3. It has been found that the welding, soldering or 
brazing should not be provided on the inside surface of 
the section but should be provided on the external surface 
of the curved surface. Additionally, the curved sheet 
metal 32 has an opening or position window 38 spaced a 
distance D^^ and as defined above, from the rigid plate 
30 and is preferably approximately two (2) inches Icng 
(circumferential direction). The described template could 
provide a dashed mark (as shown in Fig. l), a single 
marking or a continuous marking (as shown in Figs. 4 and 
5) depending upon the number of times and where the 
template is rotated and the opening subsequently painted. 
Preferably, two (2) to four (4) marks each being the 
preferred 2" (5.1 cm) long are painted on each pin member 
pipe section 10 for a 7" (17.8 cm) CD pipe, but of course 
the number of marks will increase or decrease depending on 
the size of pipe and operator preference. 

TORQUE RANGE 

The torque range is basically established through 
experimentation with a representative sampling of a given 
connection size, weight, grade, plating and thread type or 
form. Torque values are measured that correspond to the 
analytically determined axial position values described 
previously (i.e. and D2). These torque values are 
significantly higher and less variable than reference 
torque values used to begin counting turns or marking 
hand-tight planes as employed in other connection methods . 
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The FEA model is compared against these sample tests to 
establish friction factors which can be used to predict 
torque ranges. Since the friction factors are reasonably 
similar over a relatively wide range of sizes, weights and 
grades, the amount of experimentation can be minimized by 
using TEA model predictions for the torque range. 
Empirical friction factor corrections are used to account 
for different platings and liabricants. 

7-inch (17.8 cm) OD (outside diameter), 41 lb/ft (61 kg/m) 
p-110 (which denotes that the casing has a yield strength 
of 110,000 lbs/in2 [758,400 kPa] ) , API LTC (denoting 
••long-threaded and coupled", which is a standard thread 
type according to an API specification) casing connection 
with an API nominal OD coupling example 

Based on physical testing and using the above 
discussed nonlinear finite element analysis of a 7-inch 
(17.8 cm) OD, 41 lb/ft (61 kg/m), P-llO, API LTC casing 
connection with an API nominal OD coupling, the below 
Table 1 was developed for make-up and running guidelines 
for that particular size, weight, grade, plating and 
thread type of pipe. 

TABLE 1 

Make-up and Running Recommendations 
7-Inch (17.8 cm) OD, 41 lb/ft (61 kg/m), 
P-llO, API LTC 
Casing Connection Nominal OD Coupling 
Torque-Position Make-up Values 

TIN-PLATED THREADS 



Minimum Maximum 

TORQUE 7,650 Ft-lbs (10370 Nm) 11,000 Ft-lbs (14910 Nm) 
Position Di = 4.063 in (10.3 cm) D2 = 4.250 in (10.8 cm) 

PHOSPHATE-COATED THREADS 



Minimum Maximum 

TORQUE 10,000 Ft-lbs (14510 Nm) 16,000 Ft-lbs (21690 Nm) 
Position Di = 4.063 in (10.3 cm) D2 = 4.250 in (10.8 cm) 
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The torque-position values of Table l are based on 
(1) achieving thread flank bearing pressures necessary to 
seal the API -maximum internal pressure, (2) limiting von 
Hises equivalent stresses through the coupling wall to 
levels at or below the API minimxim yield strength of the 
P-110 steel, and (3) experimentally verifying that thread 
galling does not develop in this torque-position range. 

The make-up torques shown in Table l were developed 
by first analytically determining the make-up position, as 
discussed above, to provide adequate internal pressure and 
structural integrity. Then, through the combined results 
of testing and finite element analysis, the torques 
corresponding to the axial positions were determined. 

A friction factor was empirically derived for the 
phosphatized threads and thereafter used in establishing 
the relationship between turns from the analysis and the 
torque from the full-scale laboratory or field tests. 
This is shown mathematically in a simplified form as: 





T = fKPbD 


where : 




T = 


torque measured experimentally 


f = 


friction factor (to be determined) 


K = 


constant depending on connection geometry 


Pb = 


bearing contact pressure 


D = 


axial position 



The make-up torques shown in Table 1 for connections 
with tin-plated coupling threads were developed in a 
manner similar to the connections with phosphatized 
coupling threads. The required make-up torques for the 
tin-plated couplings are approximately 70% of the torques 
for the phosphatized coupling. 

Also an API 5A2 compound (a particular joint compound 
according to an API specification) was applied to both pin 
member and box member or coupling threads. 
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1. A method of connecting threaded pipe sections to 
form a tubular joint having proper sealing positioning at 
proper make-up torque, the method comprising the steps of: 
marking a first pipe section including a 
threaded pin member having a face at its end, so 
as to provide a registry mark of a prescribed 
axial width at a predetermined position on the 
first pipe section measured a distance from the 
end of the pin member, said predetermined 
position being uniform for any pin member of 
similar size, grade, weight and thread form, the 
distance being determined for a pin member of a 
particular size, grade, weight and thread form 
prior to make-up of the joint; 

screwing together, under an applied make-up 
torque, the pin member of the first pipe section 
and a corresponding threaded box member of a 
second pipe section to form a made-up tubular 
joint, said box member having a face at its end; 

observing that the made-up tubular joint is 
acceptable when (1) the face of the end of the 
box member is axially located within the axial 
width of the registry mark on the first pipe 
section, and (2) the final make-up torque is 
within an empirically determined range spanning 
a minimum and a maximum value; or 

rejecting the tubular joint when either (1) the 
face of the end of the box member moves past the 
registry mark on the first pipe section at said 
minimum torque value or (2) the face of the end 
of the pipe member does not move within the 
registry mark when said maximum torque value is 
applied to the joint. 
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2. A method as claimed in claim 1, wherein the 
registry mark of the first pipe section is determined by 
stress calculations, connection geometry of the pin member 
and finite element analysis to generate sufficient bearing 
pressure to resist fluid leakage through the joint. 

3. A method as claimed in claim 1 or 2 , wherein 
axial distances (Dl, D2) of the near and far ends of the 
registry mark of the first pipe section from the end of 
the pin member are determined by the following formulas: 







L4 + Cl 


D2 




(Nl/2) - C2 


L4 




API (American Petroleum Institute) 

or manufacturer's thread length runout 


nl 




API (American Petroleum Institute) 
or manufacturer's coupling length 


Cl 




sealing constant 


C2 




deformation constant 



4. A method as claimed in claim 1 or 2 , wherein the 
step of marking includes the step of providing a band on 
the first pipe section. 

5. A method as claimed in claim 3, wherein the step 
of marking includes the step of: 

providing a band between the Di position and the 
D2 position. 

6. A method as claimed in any preceding claim, 
wherein the make-up torque range is determined by the 
steps of : 

analyzing a representative joint for a certain 
type, size, weight, grade and thread form of pipe section 
by finite element analysis, and 
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adjusting this range by empirically determined 
friction factors to account for different platings, 
surface treatments and lubricants. 

7. A method as claimed in any preceding claim, 
wherein the registry mark is applied by the steps of: 

positioning a template having an opening 
positioned a fixed distance from an abutment plate which 
is held against the end of the pin member, and 

applying a mark through the opening on the first 
pipe section. 

8. A method as claimed in any preceding claim, 
wherein said second pipe section is a coupling. 

9. A tubular joint formed by connecting threaded 
pipe sections according to a method as claimed in any 
preceding claim. 

10. A method of connecting threaded pipe sections to 
form a tubular joint, substantially as hereinbefore 
described with reference to the accompanying drawings. 
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